ABSTRACT
19 Background. Thin soles and resulting lameness in cows are often due to abrasive walking 20 surfaces that cause increased wear. The aim of this project was to compare horn growth and wear 21 and sole thickness in cows kept on rubber mats versus concrete in a free-stall barn.
22 Methods. To examine horn growth and wear and sole thickness, we examined two groups 23 (Group 1 kept on concrete [control] and Group 2 on rubber mats) of 12 cows each at 2-week 24 intervals over a 12-week period. The 12 cows in each group were selected to achieve equal parity 25 in each group, as follows: four cows, parity 1; four cows, parity 2; two cows, parity 3; and two 26 cows, parity 4. The four cows from the parity 1 group had the most days in milk in the herd 27 irrespective of milk production. The remaining eight cows had the fewest days in milk (most 28 recently calved) irrespective of milk production.
29 Results. Cows in the control group had a significant increase in claw horn growth over the study 30 period, compared to the control group. Most of this difference in horn growth occurred during 31 the first 2 weeks of the study. There was no significant difference in claw horn wear and sole 32 thickness at 2 weeks or at the end of the study. There was, however, a non-significant difference 33 in wear between cows in the 2 groups at the end of the study, with cows in the control group 34 showing most wear. Cows in the experimental group exhibited significant increases in all 35 parameters (claw length, wear, and growth; sole thickness) when measured at the beginning and 36 end of the trial, whereas cows in the control group showed a significant increase in claw length 37 and sole thickness.
38 Discussion. These findings suggest that there was a compensatory increase in horn production in 39 response to accelerated claw horn wear in the control group. Statistical significance in wear 40 might have been attained between groups at the end of the study if the study had continued over 41 a longer period. 73 Sample size was calculated based on the assumption that one of 10 cows on rubber mats will 74 have claw growth exceeding wear and eight of 10 cows on concrete will have wear exceeding 75 growth. Given that changes in growth relative to wear presents the true effect of concrete versus 76 rubber mats in the population, we had a 90% probability of finding a statistically significant 77 difference between the study groups with 10 cows per group at the level of p < 0.05. Four cows 78 were added to each group in order to compensate for the possibility that cows may be culled or 79 die for reasons unrelated to the experimental procedure during the 12-week (84-day) study 80 period.
Animals
82 Two groups of 12 adult dairy cows each were housed at the University of Tennessee Dairy.
83 Group 1 (control) consisted of four cows at parity 1, four cows at parity 2, two cows at parity 3, 84 and two cows at parity 4. The four cows from parity 1 had the most number of days in milk in 85 the herd irrespective of milk production. The remaining eight cows had the fewest number of 86 days in milk (most recently calved) irrespective of milk production. Cows in group 2 (rubber 87 mat) were selected on the same basis as group 1 cows.
88 Feeding and housing 89 Twice daily, lactating cows were fed ad libitum a total mixed ration balanced to meet the 90 nutritional requirements for mature Holstein cows. Both groups consisted of 12 cows, and cows 114 depth of the groove did not extend through the full thickness of the hoof wall. The horizontal line 115 was made below the periople (skin/horn junction) of the coronary band (Fig. 1) . The first vertical 116 groove was made from just below the coronary band across the horizontal line to the weight-117 bearing surface, midway between toe and heel (caudal wall segment), and the second was made 118 in a similar manner midway between the first vertical line and the toe (cranial wall segment)
119 (Fig. 1) .
120
At 2-week intervals over 84 days, observers blinded to treatment group evaluated cows as a 121 comingled group. After grooving, the following measurements, using digital calipers (accurate to 122 0.1 mm), were taken at 2-week intervals on days 1, 14, 28, 42, 56, 70, and 84: from the skin/horn 123 junction (coronary band) to the horizontal groove at the junction of each vertical groove ( Sole thickness was determined using a 7.5-MHz probe at each examination, as previously 134 described ( Van Amstel, Shearer & Palin, 2004 151 Two cows, one from each group, were removed from the study due to unrelated health problems.
152 Claw length 153 The average claw length of hind claws at the start was 73.7 for group 2 (rubber) and 73.03 for 154 group l (concrete), p = 0.55 (Table 1, Fig. 2) . The average claw length at the end of the study 155 was 75.91 and 75.62 for group 2 (rubber) and group 1 (concrete), respectively, p = 1.000 (Table   156 2 , Fig. 2) . The expected length (defined as length at the previous interval plus growth at the 157 current interval) was also not significantly different among groups with an average length of 158 75.87 for group 2 (rubber) and 76.11 for group 1 (concrete), p = 0.84 (Table 1, Fig. 3 
